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President C M Gwillim FRCOG Meeting January 121962 Short Papers An Explanation of the Principles of Ultrasonic Echo Sounding [Summary] by T G Brown (Research Department, S Smith & Sons (England) Ltd. Industrial Division, Glasgow) Sound waves of a pitch approximately one hundred times the upper limit of audibility may be used for medical diagnosis. The sound is transmitted into the body in a narrow beam and is partially reflected where it crosses soft-tissue boundaries. The reflected sound may be used to provide measurements of the dimensions of simple tissue structures, or with more elaborate apparatus, cross-sectional pictures of the tissue structures may be formed. The nature of these pictures is dependent on the exact frequency employed, and this may be used as an aid to recognizing tissue type. REFERENCES Brown T G (1959) Mr T G Brown has described the basic physics of ultrasonic echo sounding; this energy, which is mechanical and vibrational, can be propagated and reflected as a beam and obeys some of the laws of the physics of light. It is in no way to be compared with the properties of ionizing radiations.
The echoes from within the body to an ultrasonic beam are very much more complex than in the case of relatively homogeneous materials like steel, because of the large number of tissue-layers and the variations in tissue density. Standard industrial techniques, therefore, produce a picture too confused to be readily intelligible. A special multiple-angle compound sector scanning technique has, therefore, been developed, which is an elaboration of established radar practice. This provides a two-dimensional cross-sectional view of the body in either longitudinal or transverse section, as desired. The picture is made up of a number of dots of light on a cathode ray screen, each of which represents a recorded echo. All these echoes are photographed throughout the period of scanning.
The pictures so obtained are crude but help to distinguish, for example, between encysted and free fluid, between an intra-uterine fcetus and a hydatidiform mole, between a solid homogeneous tumour like a fibroid and a tumour of heterogeneous consistency like an ovarian carcinoma, and between obesity and ascites.
The investigation, if not the apparatus, is extremely simple from the patient's point of view and can be undertaken without removing her from her bed. The only minor inconvenience is the need to apply a film of olive oil to the abdominal wall in order to secure acoustic coupling.
In addition to obtaining sectional views at different levels of tumour masses and the gravid uterus and its contents, ultrasonic echo sounding by the more simple and standard uni-dimensional A-scope technique, as in flaw-detecting in metals, can be employed to demonstrate retention of urine and roughly to estimate the quantity without resorting to catheterization. This is occasionally useful in cases of obesity where palpation and percussion of the full bladder are clinically unsatisfactory. The echoes obtained readily demonstrate the wide separation of anterior and posterior bladder walls due to retained urine.
A promising by-product of this research has been the measurement to within an accuracy of 2 mm of the biparietal diameter of the feetal head in utero. This is particularly useful in cases of malpresentation or high head, in which the maturity and size of the baby are clinically in doubt.
So far we have mainly confined ourselves to these three clinical applications, namely: twodimensional scanning of abdominal masses; study of urinary retention; and fctal biparietal cephalometry. With further refinements this apparently harmless diagnostic method should have many applications not only in obstetrics and gynmcology, but in other fields of medicine.
Illustrative Examples of Ultrasonic Echograms by John MacVicar MD MRCOG (University ofGlasgow)
We have studied over 1,000 cases of which more than 200 have been cases of pregnancy. It is now our practice to examine all cases presenting with threatened abortion shortly after admission, using our ultrasonic echo-sounding technique to determine the existence of a continuing pregnancy and to exclude hydatidiform mole. Also all gynecological masses are examined prior to operation and the ultrasonic findings and those at operation are correlated.
Figs 1-10 illustrate the range of conditions we have examined. In gynecological work it is often difficult to exclude the presence of a mass since many of the patients are exceptionally obese. One woman weighed 17 st. and complained of increasing abdominal swelling; clinical examination was unsatisfactory, but ultrasonic examination (Fig 1) shows no evidence of an intra-abdominal lesion and proved that her abdominal swelling was wholly due to fat. At a frequency of 2megacycles ovarian cysts show up easily and Fibroids are poorly transonic at 2j megacycles frequency due to attenuation of the ultrasonic beam (Fig 4) , whereas if the frequency is dropped 
